Diffusible substances have been postulated as being concerned in eye color development in insects belonging to three orders, Ephestial and Bombyx2 (Lepidoptera), Drosophila3 (Diptera) and Habrobracon4 (Hymenoptera). It is known that the substances concerned in Ephestia and Drosophila are not species-specific.5'6 It is a matter of some interest to determine the relation to one another of the hormones or hormone-like substances in these insects. For example, is the "A-hormone" of Ephestia identical with either "v+ substance" or cn+ substance of Drosophila?7 In connection with this example, Ephrussi8 has given a comparative summary of the information concerning the A-hormone of Ephestia and the diffusible substances of Drosophila. In the present communication tests of Ephestia for substances active in Drosophila are reported; other experiments planned to show the relation between substances present in Drosophila and those in Habrobracon are described.
Diffusible substances have been postulated as being concerned in eye color development in insects belonging to three orders, Ephestial and Bombyx2 (Lepidoptera), Drosophila3 (Diptera) and Habrobracon4 (Hymenoptera). It is known that the substances concerned in Ephestia and Drosophila are not species-specific.5'6 It is a matter of some interest to determine the relation to one another of the hormones or hormone-like substances in these insects. For example, is the "A-hormone" of Ephestia identical with either "v+ substance" or cn+ substance of Drosophila?7 In connection with this example, Ephrussi8 has given a comparative summary of the information concerning the A-hormone of Ephestia and the diffusible substances of Drosophila. In the present communication tests of Ephestia for substances active in Drosophila are reported; other experiments planned to show the relation between substances present in Drosophila and those in Habrobracon are described.
Material and Methods.-In the tests of Ephestia, wild type larvae, regularly used as hosts in culturing the parasitic wasp Habrobracon, were used. In These results suggest that the substance concerned in the differentiation of orange and ivory from wild type is similar to, or identical with, cn+ substance -of Drosophila. Reciprocal tests, extracts of Drosophila pupae injected into Habrobracon larvae or pupae, show that wild type Drosophila pupae contain a substance capable of modifying ivory eye color toward wild type. Furthermore, an extract of cinnabar pupae, known from previous experience9 to contain v+ substance but not cn+ substance, was without apparent effect on the eye color of ivory Habrobracon pupae. A parallel test of the same extract of cinnabar pupae was made in vermilion brown larvae to determine whether v+ substance was actually present in the particular extract used in Habrobracon; the test was positive.
Although the proof cannot be considered to be complete, the above facts do provide a reasonable basis for postulating that the substance deficient in orange or ivory wasps is the same as that deficient in cinnabar ffies.
Three additional eye color types of Habrobracon have been tested for both v+ and cn+ substances. Red and cantaloup give tests for both substances as strong or stronger than wild type (table 1). Assuming that the indicated differences in the amount of substances are significant, it is suggested that the relation between pigment formation and utilization of diffusible substances found by Ephrussi and Chevais'4 in Drosophila might account for them. Extracts of white Habrobracon larvae and pupae give positive tests for v+ substances but are very low in activity in tests for cn+ substance. In fact, cn+ substance tests of white wasps are so weak that it is only by the most careful comparison with control test animals that a modification can be detected. On the basis of these tests alone, one would hesitate to differentiate between white and ivory. However, it is known from studies of mosaics that the white character is autonomous in development and in addition that white tissue in such mosaics is capable of producing and releasing a substance that modifies orange eye tissue in the same apparent manner as does cn+ substance.4
Discussion.-The host-parasite relations between Ephestia and Habrobracon are of interest in relation to the eye color substances. Ephestia larvae contain both v+ and cn+ substances. It is known that both of these substances can be effectively administered to Drosophila by feeding.'0 Furthermore, it has been shown that cn+ substance (from Drosophila) will produce a modification in genetically ivory wasps when injected into larvae. Why does an orange or ivory Habrobracon larva, feeding on an Ephestia host, not obtain sufficient cn+ substance to modify its eye color; in other words, how, under these conditions, can there be an orange or ivory character in Habrobracon? Several explanations are possible; for example, it is possible that cn+ substance is not present in the blood of paralyzed Ephestia larvae or that it is not effective when taken in with food material as it is in Drosophila. Another possibility, and one that we consider more probable, is as follows: It has been postulated that both v + and cn + substances are inactivated in air by enzymic oxidation.9 If this is correct, the enzyme system concerned is present in Drosophila larvae and pupae.
It is probable, then, that this system is likewise present in Ephestia larvae. The parasitic Habrobracon larvae, according to this view, removes both cn+ substance and the enzyme system from the host and it is at least possible that under these conditions the cn+ substance obtained is inactivated in the intestine of the wasp larva.
Among more than twenty-five eye color characters studied in Drosophila melanogaster, differentiated from wild type by as many non-allelic genes, only one is both non-autonomous and differentiated from wild type by a marked deficiency (or absence) of cn+ substance."5 Among the known eye color characters in Habrobracon, only the orange series is similarly non-autonomous and characterized by a deficiency or absence of a diffusible substance that gives the same reaction in Drosophila as does cn+ substance. We are therefore tempted to suggest that the cn+ and o + genes are homologous and that their mutant alleles represent parallel mutations. Similar arguments, though having a less substantial experimental basis, would suggest that the a+ (A) gene in Ephestia is homologous with either the v+ or the cn+ gene in Drosophila. A more nearly adequate knowledge than we now have of the chemical processes involved in eye color development in these insects should provide a more satisfactory basis for these and similar inferences.
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Beams3 ultra-centrifuged fertilized eggs of Fucus serratus at 150,000 x g. for half an hour and found the polarity to be unaffected by stratification of the visible cell inclusions. It is possible but not probable that the difference lies in the two species of Fucus. It also appeared possible that the effects of centrifuging at 3000 x g. might be lost at 150,000 x g. Might some substance or structure be moved at 3000 x g. but be broken down at 150,000 x g.? Thousands of F. furcatus eggs were ultra-centrifuged in quartz centrifuge tubes at various forces including 150,000 x g. and 200,000 x g. for various durations, including 5 minutes and half an hour. The eggs were grown in normal sea water (pH 7.8-8.1) in the dark in a constant temperature room at 15°C. in thin cultures to avoid group effect (Whitaker4). Invariably 99% formed rhizoids on the centrifugal halves of the eggs, about 90% or more doing so within 100 of the centrifugal pole.
The results are therefore essentially the same at 150,000 x g. and at 3000 x g., except that at the higher force 5 minutes of centrifuging is more than adequate to sharply stratify the eggs and determine polarity.
A number of environmental factors affect the determination of polarity in the Fucus egg.2'4 When ultra-centrifuged eggs of F. furcatus are illuminated from one side during development, the polarity is affected by the direction of the light as well as by the stratification5 so that in a population rhizoids are observed in all positions with respect to the stratification. The polarity of ultra-centrifuged eggs is also altered by the group effect, if
